WE CLAIM: 

1 . An in vitro adhesion cell culture of GFAP^ cells, wherein 
a) one or more cells in 



2. 



5. 



the culture have the capacity to differentiate into neurons; 



b) the cell culture divides in a culture medium containing serum and at least one 

vnh factor; and 



proliferation-inducing gro 
c) one or more cells in 
serum and the proliferation 

The cell culture of claim 1 , 
proliferation-promoting cu: 



the culture differentiate into neurons upon withdrawal of both 
inducing growth factor. 

wherein the majority of cells in the culture are nestin^ under 
ure conditions. 



(b) 



An in vitro cell culture conj isting essentially of: 

(a) a culture medium ccjntaining serum and at least one proliferation-inducing growth 
factor; and 

cells derived from tL central nervous system of a mammal, wherein the cells in 
the culture are: 

(i) glial fibrillary acidic protein immunoreactive (GFAP"^), 

(ii) capal )le of proliferating in a culture medium containing serum and 
at lee st one proliferation-inducing growth factor, and 

(iii) capal )le of differentiating into neurons in the absence of both the 
serur i and the proliferation-inducing growth factor from the culture 
medi im. 



The cell culture of claim 3, 
immunoreactive (nestin^) 



wherein the majority of cells in the culture are nestin 
uAder proliferation-promoting culture conditions. 



The cell culture of claim \ dr3, wherein the cell culture differentiates into at least 10% 
neurons under differentiatioA-inducing culture conditions. 
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6. The cell culture of claim 1 or 3, wherein the cell culture differentiates into at least 25% 
neurons under differentiation-inducing culture conditions. 

7. The cell culture of claim 1 or 3 , wherein, under differentiation-inducing culture 
conditions, the majority of differentiated neuronal cells have a GABA-ergic phenotype. 

8. The cell culture of claim 1 or 3, wherein the culture is capable of at least 6 doublings. 

. 9. The cell cjlture of claim 1 or 3, wherein the culture is capable of at least 1 2 least 
doublings 

10. The cell culture of claim 1 or 3, wherein the culture is capable of at least 1 8 doublings. 

11. The cell culture of claim 1 or 3, wherein the cells are derived from the lateral ganglionic 
eminence (LGE) or medial ganglionic eminence (MGE) of a mammal. 

12. The cell culture of claim 1 or 3 , wherein the doubling rate of the culture is faster than 
seven days. 

13. The cell culture of claim 1 or 3 , wherein the cells in the culture are murine. 

14. The cell culture of claim 1 or 3, wherein the cells in the culture are human. 

15. The cell culture of claim 1 or 3, wherein fewer than 5% of the cells in the culture are 
p-tubulin 111 immunoreactive (p-tubulin 111") under proliferation-promoting culture 
conditions and between 10-40% of the cells in the culture are p-tubulin 111 
immunoreactive (P-tubulin III") under differentiation-inducing culture conditions. 
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16. The cell culture of claim 1 or 3, wherein the proliferation-inducing growth factor is 
selected from the group consisting of epidermal growth factor, amphiregulin, basic 
fibroblast growth factor, acidic fibroblast growth factor, transforming growth factor 
alpha, leukemia inibitor factor, ciliary neurotrophic factor and combinations thereof. 

1 7. The cell culture of claim 3, wherein the culture is an adhesion culture. 

18. The cell culture of claim 1 or 3 , wherein at least some of the cells in culture differentiate 
into glia in the absence of serum from the culture medium. 

1 9. The cell culture of claim 1 8, wherein the glia are both GF AP" and vimentin positive. 

20. The cell culture of claim 1 8, wherein the morphology of the glia is: 

(a) bipolar; 

(b) elongated; and 

(c) non-fibrillary. 

21 . The cell culture of ilaim 1 or 3, wherein at least some of the cells in culture, under 



^^1 



differentiation-indu nng culture conditions, differentiate into neurons that exhibit: 

(a) axon-dendrite pcilarity, 

(b) synaptic terminj Is, and 

(c) localization of proteins involved in synaptogenesis and synaptic activity including 

(i) neurotrai smitter receptors, 

(ii) transpor :ers, and 

(iii) proces^ng enzymes. 



! 

22. A method of producing a neuronal cell in vitro comprising the steps of: 

(a) obtaining neural tissue from a mammal, the neural tissue containing at least one 
GFAP^ cell capable of producing progeny that is a GFAP^ cell; 
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(b) 
(c) 

(d) 



dissociating the neural tissue 
cell; 

culturing the cell suspension in a 



to obtain a cell suspension comprising the GFAP" 

first culture medium containing serum and at 
least one proliferation-inducing growth factor to proliferate said GF AP^ cell and 
produce a GFAP" cell progeny; and 

differentiating the cell progeny in a second culture medium that is substantially 
free of both the serum and the proliferation-inducing growth factor. 



23. The method of claim 22, wherein the cell is nesting 

A method of producing a non-neuronal cell in vitro comprising the steps of: 
(a) obtaining neural tissue from a mammal, the neural tissue containing at least one 
GFAP" cell capable of producing progeny that is a GFAP" cell; 
dissociating the neural tissue to obtain a cell suspension comprising the GFAP^ 

;ell; 

cVing the cell suspension iA a first culture medium containing serum and at 



27. 



(d) 



least one proliferation-induiiinj 
produceVcFAP" cell progeny; 
differentiatirigthe cell p/oge 
free of the serum 



rowth factor to proliferate said GFAP" cell and 



in a 



second culture medium that is substantially 



25 The method of claim 24, whefen the cell is nestin^ 

v\ 

26. The method of claim 24, wherein fl,e\;-neuronal cell is an astrocyte or an 
oligodendrocyte. 



A method of producing a genetically modiHed W cell comprising the steps of: 
(a) obtaining neural tissue from a mammal. theVural tissue containing at least one 
GFAP* cell capable of producing progeny that\^a GFAP' cell; 
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(b) 
(c) 

(d) 



dissociating the neural tissue to obtain a cell suspension comprising the 

culturing the cell suspension in a first culture n^edium contain.n^rum and a, 
least one proliferation-inducing growth factor to proliferate^ OFAP* cell and 
produce a GFAP* cell progeny; and 

genetically modifying the GFAP* cell to express a bj/ogically active agent. 



28. The method of claim 27, wherein the cell is nestin*. 

29 The method of claim 27, wherein the biologic/ .ctive agent is selected from the group 
consisting of growth factors, trophic factors^rowth factor receptors, neurotransmttters. 
neuropeptides, neurotrophic factors, hor/nes. enzymes, cytokines, lymphokines. ant,- 
angiogenic factors. transPsption facto;{ proliferation factors and antrbodtes. 

30. A method of producing a gei^ly modified differentiated neural cell culmre 

comprising the steps df^ 

obtaining neu£l tis/e from a mammal, the neural tissue containing at least one 
GFAF cell cL/e of producing progeny that is a GFAP positive neural cell; 
dissociating [h/neural tissue to obtain a cell suspension comprising the GFAP* 
cell; , 

culturing 4 cell suspension in a first culture medium contaimng serum and at 
least onZrLliferation-inducing growth factor to proliferate said GFAF cell and 
produce a GFAP" cell progeny; 

diffZntiating the cell progeny to contain at least 10«/. neurons in a second culture 
4um that is substantially free of both the serum arrd the proliferation-mducmg 

factor. 

(e) /genetically modifying the differentiated cell to express a biologically actWe agent. 



(a) 
(b) 
(c) 

(d) 



m« 



31. Tl^ method of claim 30, wherein the cell is nestin . 
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32. 



A method of producing a genetically modified non-neuronal cell culture comprisipglhe 

Steps of: / 
(a) obtaining neurd tissue from a mammal, the neural tissue contamkfg at least one 
GFAP* cell capable of producing progeny that is a GFAP po;^ive neural cell; 
dissociating the neural tissue to obtain a cell suspension/mprising the GFAP* 
cell; . 

culturing the cell suspension in a first culture me^m containing serum and at 
least one proliferation-inducing growth facto/ proliferate said GFAP* cell and 
produce a GFAP* cell progeny; 

differenfiating the cell culture to conta/a. least 10% glia in a second culture 
medium that is substantially free o^rum, wherein the glia are GFAP* and 
vimentin positive, 
(e) genetically modif^ini the no/neuronal cell. 



(b) 
(c) 

(d) 



33. The method of claim 32 wheMTthe cell is nestin^ 



34. 



35. 



A method of transplanf/GFAP^ nestin^ cell progeny to a host compnsmg: 

(a) obtaining neuri/tissue from a mammal, said neural tissue containing at least one 
GFAr nestiicell capable of producing progeny that are capable of 
differentiating into neurons and glia; 

(b) dissocia/ngfhe neural tissue to obtain a cell suspension comprising the GFAP* 

nestin/ cell; 

(c) cul/ing the cell suspension in a culture medium containing serum and at least 
o/ proliferation-inducing growth factor to proliferate the GFAP* nestin*cell and 

jroduce GFAP* nestin* cell progeny; and 

(d) / transplanting the GFAP* nestin* cell progeny to the host. 

method of claim 34 wherein prior to step (d). the GFAP* nesfn* cell progeny are 
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36. 



37. 



genetically modified to express a biologically active agent. 

The method of Cairn 35 wherein the biologically active agent is selected front rttj^up 
consisting of growth factors, trophic factors, growth factor receptors, neurot^snntters, 
neuropeptides, neurotrophic factors, hormones, enzymes, cytokines, lyn^^ok.nes, ant,- 
angiogenic factors, transcription factors, proliferation factors and an«bod,es. 

A method for determining the effect of at least one biologic/gent on a GF AF nestin* 

cell comprising: / . , . 

obtaining neural tissue from a mammal, the/ural tissue containtng at least one 
GFAP* nestin* cell capable of producin^ogeny that is a GFAF nestin* cell; 
dissociating the neural tissue to obtai/cell suspension comprising the GFAP 

nestin"^ cell; , 

culturing the cell steensionin/firs. culture medium containing serum and at^ 

least one i'o^^ '° "-"^^^'^ 

cell and produce IdFWp/nestin* cell progeny; 

contacting the pfoliferXd GFAP* nestin* cell with the biological agent, and 
determining th/eff/of the biological agem on the GFAP* nesttn* cells. 



(a) 



(b) 



(c) 



(d) 
(e) 



38 The method of claimK wherein the biological agem is selected from the group 

consisting of basicloblast growth factor, acid fibroblast growth factor, epidermal 
growth factor. trZforming growth factor a, transforming growth factor P. nerve growth 
factor, insulin I growth factor, platelet derived growth factor, glial cell line-dcnved 
neurotrophiActor, growth/differentiation factor, brain derived neurotrophic factor, 
ciliary ne/otrophic factor, phorbol 12-myristate 13-ace.ate, thyrotropin, acfvn. 
^yrotrln releasing hormone, interieukins, bone morphogenic protein, macrophage 
inflaZatory proteins, heparan sulfate, amphiregulin, retinoic acid, tumor necrosis factor 
a. fibroblast growth factor receptor, epidermal growth factor receptor. 
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39. 



40. 



A method for detennining .he effect of a, leas, one biologieal agen. on .he differen.iatij 

of GFAP^ nestin" cells comprising: 

obtaining neural tissue from a mammal, the neural tissue containing^east one 
GFAr nestin cell capable of producing progeny that is a GFA^stin^ cell; ^ 

obtain a cell suspension comMi^ing the GFAP" 



41. 



(a) 
(b) 
(c) 

(c) 
(d) 



dissociating the neural tissue to 

nestin"^ cell; , 
culturing the cell suspension in a first culture medium/ntaining semm and at 
least one proliferation-inducing growth factor to pr/ferate said GF AP^ nestm^ 
cell and produce a GF AP^ nestin" cell progeny 

inducing the prohferated GF AP" nestin" cell/o differentiate in a second culture 
medium in the presence said biological agfent, and 

determining the effects of the biol/^i9^ agent on the differentiation of the GFAP" 
nestin" cells. 



/of ii: 



ist one biological agent on differentiated 



A method for determining the effecj 
GFAP" nestin" cells comprising: 

(a) obtaining neural .issue/om a mUm\b, fte neural .issue eon.a,ning a. leas, one 
GFAF nesrin* cell/pable of proVucing progeny that is a GFAP* nestin* eell; 
dissociating die .^al tissue ,o ob.ain a cell suspension comprising .he GFAP* 
nestin" cell; 

culturing th/ell suspension in a first culture medium containing serum and at 
least one Zliferation-inducing growth factor to proliferate the GF AP" nestin" cell 
and produce a GFAP" nestin" cell progeny; 

induZg the proliferated GFAP" nestin" cells to differentiate into neurons or glia, 
coZcting the differentiated neural cells with the biological agent, and 

the effects of the biological agent on said differentiated neural cells. 



(b) 
(c) 



(d) 
(e) 
(f) 



ieterminmg 



A A library prepared from a cell according to claim 1 . 
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42. A cell population consisting essentially of isolated GFAF nestin* cells. 

43 The method of claim 22 wherein under differentiation-inducing culture conditions, the 
majority of differentiated neuronal cells have a GABA-ergic phenotype. 



44 The method oi 
immunoreactive 



claim 22 wherein the majority of differentiated neuronal cells are 
with striatal neuronal markers. 



45 The method of claim 44 wherein 



said striatal neuronal markers are DLXl and/or MEIS2. 



46. The method 



immunoreact 



df claim 22 wherein the majority of differentiated neuronal cells are not 
ve with cortical neuronal markers. 



47. The 



method of claim 46 wherein the cortical neuronal marker is PAX6. 



48 The method of claim 22 wherein the majority of differentiated neuronal cells are not 
immunoreactive with neuronal markers of the medial ganglionic eminence. 



49. The method of claim 48 
eminence is NKX2. 1 . 



wherein one of said neuronal markers of the medial ganglionic 



50 The culture of claL 1 or 3 wherein under differentiation-inducing culture conditions, the 
majority of difTerittiated neuronal cells have a GABA-ergic phenotype. 

51. The culture of claiL 1 or 3 wherein the majority of differentiated neuronal cells are 
immunoreactive 4th striatal neuronal markers. 

52. The culture of claim 51 wherein said striatal neuronal markers are DLXl and/or ME1S2. 
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53. The 



54. 



culture oiclaim 1 or 3 wherein the majority of differentiated neuronal cells are not 



immunoreacti\|e with cortical neuronal markers. 

The culture of claim 53 wherein the cortical neuronal marker is PAX6. 



55. The culture o 



'claim 1 or 3 wherein the majority of differentiated neuronal cells are not 
immunoreacJve with neuronal markers of the medial ganglionic eminence. 

56. The culture of claim 55 wherein one of said neuronal markers of the medial ganglionic 
emmence is NKX2.1. 
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